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EXECUTIVE SUMMARY

Problems and Objectives:  Various types of diesel-powered Army ground equipment may operate on
either diesel fuel or non-aviation quality kerosene.  Over time, it is possible for vehicles utilizing these
fuels to accumulate contaminants in their fuel-delivery systems.  There is concern that the transition
from these fuels to JP-8+100 may result in fuel-injection system problems due to the JP-8+100 carrying
water or debris through the fuel system filter/separator.  Determination of any potential risks associated
with the use of JP-8+100 in diesel-powered ground vehicles would allow proper preventative measures
to be developed, thereby minimizing the impact of converting at-risk vehicles to JP-8+100.

Importance of Project:  This project determined the likelihood and severity of any increase in fuel-
borne contaminants due to the introduction of JP-8+100 into vehicles previously operated on diesel fuel
for extended periods of time.

Technical Approach:  Several diesel-powered vehicles obtained from a local Army reserve unit were
tested using commercially available particle-counting equipment.  Fuel-borne particle counts were re-
corded for each vehicle, first utilizing the original diesel fuel then switching to JP-8+100.  Data col-
lected from these experiments were then compared for any increase or decrease in fuel-borne contami-
nants resulting from the introduction of JP-8+100 to the fuel system.  Fuel samples collected from each
test case were also evaluated in the laboratory for water and gravimetric particulate content.

Accomplishments:  This project resulted in a set of data that documents the effect on fuel-borne con-
taminant levels resulting from operation of a previously diesel-fueled vehicle with JP-8+100 aviation
fuel.  The collected data illustrate that there is generally an observable increase in fuel-borne particu-
lates during the initial circulation of JP-8+100 throughout vehicle fuel systems previously operated on
diesel fuel for extended periods of time.  The laboratory analyses of the collected fuel samples also
show that there is generally an increase in the fuel-borne water content when a vehicle is converted to
operation with JP-8+100.

Military Impact:  The results of this project show that some diesel vehicles may be at risk for increased
fuel-injection system contamination and wear when initially exposed to JP-8+100 aviation fuel.
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CS300 OD Baseline Idle Test  2u to 24u - 05/17/99
Average Particle Count Distribution Under Idle Conditions 
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CS300 OD Baseline Idle Test  15u to 49u - 05/17/99  (detail)
Average Particle Count Distribution Under Idle Conditions 
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JP8+100 AF Idle Test - 5u & over - 05/18/99

Average Particle Count Distribution Under Idle Conditions 
For After-Filter Side Using JP8+100 in CS300 HMMWV
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Most data for this test was lost due to a power supply
failure with the particle counter. The data shown here was
taken from hand noted observations recorded while the test 
was being performed.

No sample times or 2u to 4u counts were saved during this procedure.
However, samples are generally taken approximately 1.5 to 2 minutes apart.

This data was recorded
after returning from the
driving test, with the 
vehicle stationary.

Vehicle engine 
started at 
sample #1.
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CS500 JP8+100 AF Idle Test - 5u to 14u
Average Particle Count Distribution Under Idle Conditions 
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Data taken from sample run JP8AFI02

End of Idle Test
at 1:03:24. 

Consecutive samples
were evaluated for this test.

CS500 JP8+100 AF Idle Test - 2u to 4u, 15u to 24u
Average Particle Count Distribution Under Idle Conditions 
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Data taken from sample run JP8AFI02

End of Idle Test
at 1:03:24. 

Consecutive samples
were evaluated for this test.


�
�
������
����	�	
�������������
�������
������	������;��'��(��3�'��(���	�B'����������;�����B�(�6����

�B�����	��6����	�������(��������
����(���������������
����������
���������������
�������������������6�K

�������;�����B������
����(�������GG��K��������6������B������
����(���	�������G2B��K�$;2�������������

�
��
�
��������%�����6����	������� 



�G

����"��				���	
���	�����������

����������������
��������
����
�	
��������������
����	���
���������������
�������������
��������
�����

�
�������
���������������������
�������������������������	���������
�������	�
�����������
�������	

���������� ��#��������	������������	(�
�������������������������������������������������	�	�����
��������


��������6������B���
<������� ��"������
���	�����
��(�����
�����
����
���������������������	�����
��	���

������������������
�*������������������
��	
��������
�������
�4���������	������ 

����"��				.���	
���

@�����
����������	������	�����
�������
	���	��������
	��������
��
��������������������������������
���

�
��������������
��������������
������������	�
�����
����
�
���� ��"���
�������@!=����������(�����@!6��

	
������������	������	��������������������������������
���
�������
	�	����	�
�
����������
������������
��

��
����������
�����������������
��������	���������������������
������
	� ��������
���
��	�����������
��

������
��������
������������������
�
<�	�����������
	������	
�
��� ��+������(����������
������
	��	�������

��������������
��

������������	��������������������
������������
������	�����$"����	
5�A(�#
����

;�% ����
��
��
���������	���������������������9����
�
<�	:�
	�����������������	��������	�����������
�����������

����
����������������������
������ 

!
������������
����������������	�	
����	�������������
������
	��	��
����������������
	�����	�
	���������	

����������
�
��(�����5��
���
������������	��������������
���������������
����������	��
������������
�

�	� ��+������(�������
�����	����������������	�������
���������	������������� ��#
���������������������

��������������
��������	������	���������
�����
��������
���������������
	��������	������#
�����2���	�(


��������
������������
�
�������������
�����������	����
������� 

����	���������������������
��
���6��
�������������
����������	�����(���������
�����������������������
����

�
	����������
������������	��������������� ��������5����������	�������������M=3M�����	��MB3M���������	

�
������
����������������������
�������������������������������������������������������� ����
����������

��������	�	������������
�
<�	�����������
������������������������������
�������
����	����	
�
�� 



�2

�������$	���('&&�����
�"�#$%�&&�+ ���#�������/��)���������

0

200

400

600

800

1000

1200

1400

1600

1800

2000

1:06:00 1:10:00 1:14:00 1:18:00 1:22:00 1:26:00 1:30:00 1:34:00 1:38:00 1:42:00 1:46:00 1:50:00 1:54:00 1:58:00 2:02:00

C
o

u
n

ts
 / 

m
l

  2u to 4u
  5u to 14u
15u & over

Sample line switched 
to Before-Filter side.  

See BF Roadtest Plot for data. 

It has been found that after switching from one side
of the filter to the other, at least 3 sample runs must be 

made in order to purge the system and obtain a 
representative reading for the current test sample.

This data string continues from
where the idle test data leaves off.

CS500 JP8+100 AF Roadtest - 2u & over

Average Particle Count Distribution Under Driving Conditions 

Test Elapsed Time
(hrs/min/sec)

Data taken from sample run JP8AFR02

This data
collected 
at idle.

Switch to BF side
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JP8+100 Roadtest - 2u to 24u

Average Particle Count Distribution Under Driving Conditions 
For Before- and After-Filter Sides Using JP8+100 in CS522 5-ton truck
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JP8+100 Roadtest - 15u to 49u (detail)

Average Particle Count Distribution Under Driving Conditions 
For Before- and After-Filter Sides Using JP8+100 in CS522 5-ton truck
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Chemistry Lab Report of Fuel Analysis

WO # GLP-99-124
Project # 03-5137-707      JP-8+100 Vehicle Testing

Report date:  8-30-99

Sample ID Total K.F. Water Content Particulates
mL ppm D-6304 mg/ L, D-5452

CS300-OD-BF 458 142 10.48

CS300-OD-AF 473 115 8.67

CS300-JP8+100-BF 581 147 1.72

CS300-JP8+100-AF 585 142 3.76

CS500-OD-BF 514 129 5.25

CS500-OD-AF 492 125 4.47

CS500-JP8+100-BF 636 238 10.38

CS500-JP8+100-AF 816 227 7.60

CS522-OD-BF 775 298 44.77

CS522-OD-AF 790 284 41.90

CS522-JP8+100-BF 820 242 4.51

CS522-JP8+100-AF 800 255 10.38

CS200-OD-BF 920 295 1.52

CS200-OD-AF 895 261 1.34

CS200-JP8+100-BF 910 304 1.10

CS200-JP8+100-AF 895 259 2.23

CS100-OD-BF 890 205 1.35

CS100-OD-AF 890 225 2.47

CS100JP8neat-BF 880 249 0.80

CS100JP8neat-AF 875 265 0.23
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